Discussion | The VA uses the O to E ratio method, which estimates performance by using group-level data that produces an O to E ratio that almost always has a value greater than 0. When comparing patient-level outcomes, the ability to adjust for risk using the O to E ratio is limited for patients for whom no complications occurred, and the curve is more dependent on the number of events in a short time span, rather than being dependent on each patient's outcome related to presurgical risk.
Risk-adjusted cumulative summation is an iterative statistical process control chart centered on 0 that allows for local and individualized risk adjustment. [1] [2] [3] Risk-adjusted cumulative summation scores signal special-cause variation if data points cross predefined control limits. We used cumulative summation charts and individual patient-level data at the Veterans Affairs (VA) Pittsburgh Healthcare System to visualize common-and special-cause variations in surgical outcomes in a cohort of patients who underwent colorectal operations. The cumulative summation scores were adjusted for individual risk based on differences between surgical outcome observed (O) (0 = no complication; 1 = any complication) and expected (E) risk derived from the predicted probability of complication (from the VA Surgical Quality Improvement Program [VASQIP]). Risk-adjusted (O − E) cumulative summation charts based on VASQIP probability are a novel and intuitive method of objectively assessing performance in real time with a minimum of 20 patients. The curve patterns for 30-day mortality (with a total of 10 patients) showed that mortality occurred as expected up until case 96, although that did not signal special-cause variation. Excess mortality was indicated when 2 patients with a less than 10% expected risk of death died within a short time span (cases 124 and 127 in August 2009). The other 8 deaths were spread out randomly over time and did not signal excess death (Figure 2) . 
